ABSTRACT A six year follow up study of 750 aluminium smelter workers was undertaken to evaluate the relationship between the leucocyte count at the start of the study and the rate of decline in lung function. An inverse relationship between the leucocyte count and the forced expiratory volume in one second (FEV,) and forced vital capacity (FVC) was present cross sectionally irrespective of cigarette smoking habit. The initial leucocyte count was also significantly related to the mean annual decline in FEV, in smokers (p = 0-04) but not in former smokers or those who had never smoked.
These observations suggest that the leucocyte count is a factor influencing the annual decline in FEV, in smokers.
It has been proposed that pulmonary emphysema develops as a result of an imbalance between elastase and antiproteases in the lung, leading to elastolytic lung injury.'2 Cigarette smoking has been shown to be associated with high peripheral leucocyte counts." '2 The number ofneutrophils in the lungs was also shown to be greater in smokers than in non-smokers. ' 3 Since polymorphonuclear leucocytes are likely to be the major source of elastase in the lung, the raised leucocyte count in smokers could be one mechanism by which cigarette smoking induces pulmonary emphysema.
In an earlier study we found an inverse relationship between the peripheral leucocyte count and the level of lung function irrespective of smoking habits. '4 In a longitudinal study Sparrow and coworkers'5 observed not only that there was an inverse relationship between the initial peripheral leucocyte count and initial lung function but also that the change in leucocyte count over 10 years was inversely related to lung function at follow up. These relationships were independent of smoking, suggesting that the peripheral leucocyte count was an important determinant of the level of lung function. We have evaluated the relationship between leucocyte count and the rate ofdecline in lung function in 750 smelter workers studied previously '4 who had not changed their smoking habits when studied again six years later.
Methods
We conducted a follow up study of workers employed in an aluminium smelter six years after the initial survey. Of the original cohort of 1620 male workers, 904 remained; 750 workers had not changed their smoking habits since the initial study. The 
Results
The results for the 750 workers who took part in the longitudinal study and who had not changed their smoking habits were analysed. At the time ofthe initial study the mean age was 37-6 (SD 10-2, range 18-59) years and the mean duration of employment in the smelter was 9 5 (SD 7 7, range 02-26) years. There were 235 never smokers (31 3%), 231 former smokers (308%), and 284 current smokers (37-9%). The workers were divided into three groups based on their work exposure. 16 After adjusting for age, height, smoking, and racial group we were unable to detect [17] 4865 (790) [27] 4860 (715) [101] 4865 (778) [145] *Groups according to leucocyte quintiles: I-< 5320; 2-5321-6200; 3-6201-7000; 4-7001-7800; 5-> 7800/mm'.
Conversion: Traditional to SI units-1000 leucocytes/mm3 = 1*0 x 109/1.
former smokers when the analysis was repeated to had not changed their smoking habits, and who had include age and smoking interaction terms, and the spirometry repeated six years after the initial study,'4 leucocyte count was still significantly related to the we found that the initial leucocyte count was not only baseline FEV, and FVC.
inversely related to the initial lung function (FEV, and
The relationship between leucocyte count and the FVC) but was also related to the subsequent annual annual decline in FEV, for the three smoking groups is decline in lung function. Our findings of a relationship shown in figure 2 . When multiple regression analysis between a high leucocyte count and a greater lonwas carried out for each smoking group with age and gitudinal decline in lung function are in accord with race taken into account (table 4) a significant relation-those of Sparrow and coworkers.'5 In our study this ship between initial leucocyte count and annual relationship was found only in current smokers decline in FEV, was observed in current smokers only. whereas in the study by Sparrow et al'5 the relationship Although the trend was observed for never smokers, was found in all smoking groups. The difference the relationship did not reach statistical significance. between the two studies could be due to the smaller In current smokers the number ofcigarettes smoked number of subjects in our population. daily was an independent predictor of lung function
The importance of the leucocyte count as a factor decline (p = 0 045). There was no interaction between affecting the decline in lung function was indicated by the number of cigarettes smoked daily and leucocyte the fact that the differences in decline in lung function count on the annual rate of FEV, decline-that is, the between current and never smokers were not evident association between increased leucocyte count and a when the leucocyte count was taken into account. more rapid rate of decline was not limited to the Moreover, former smokers had leucocyte counts heavily smoking group of cigarette smokers. similar to those of never smokers and their initial lung function and subsequent annual decline in lung funcDiscussion tion were not very different from those of never smokers. At the time of the follow up study the former
In this study of 750 aluminium smelter workers who smokers had given up smoking for at least six years, so their similarity to never smokers is not surprising.
The time interval between blood sampling and the last cigarette smoked was not noted in this study. The timing of blood sampling is unlikely, however, to have influenced our findings, as we found no correlation between the leucocyte count in smokers and the time interval between blood sampling and the last cigarette smoked in 162 male workers.'9 The long term stability of leucocyte counts is not known. Sparrow and coworkers'5 performed leucocyte counts during both initial and follow up visits in their study; the stability of the leucocyte count was not explored. Among current smokers, however, the count must remain raised.
The 
